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‘AUTHOR _JUBOYITSKIY A.YA. 38-3-5/1

2ITLE On the Struoture of the Amounts of the Level of the Ditferentiadle
! ’ Insges of an n-Dimensional Cube on a k-Dimensional Cube.

(0 strukture mnoshestv urovnya differentairuyenykh otobrasheniy
= . pnenewo® kuba v k-merayy kub-Russian) : SR
PERIODICAL %l?.!tiil)hktd-ﬂluk 8SSR,8er.Mat.,1957,Vol 21,Nr 3,pp 371-4¢8
'U.B.S 'Rn ’ S
ABSTRACT The present paper studies the conneotion betveen the typical am-
mount of the levels andthe degree of the smoothness of a differen-

tiadle image. The deternination of all solutions of a system-of
the tyve _l"(! .oooo‘n)CO‘. ug(x1|l0ouxn)'OZ'\lk(‘jgoo|go:n).°k'
'{s ‘equivalent o the determination of the corresponding emounto of
the level By: A definition of this oonoeption is given. The aase
that any of the k valuee of the unknown solution, at least-local-.
© 1y,afe urique-funotions of the values of the renaining aakaown .
gagnantity.ta of speoial indersst. The present paper furnishée a.se-
ries of theorems which characterise the structure of s typical a-
mount of the level :of & smooth image. The results thus obtained '
“are then uged for study of a typiocal amount of .the level:of the .
differentiable fuictions of several invariables. The first chap-
. Yor proves several auxiliary theoress to be used later..The se-
cond ohapter then studises the oonneotion between the degree of
. amothness of the image ard the atructure of its typical levels.
Card 1/2 This chapter is divided into the following sectiones The main
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On the Structure of the Amounts of the Level of the 58-}-5/7

' g::torontiablo Inages of an n-Dimensional Cude on a k-Dizensional
. . Qe

theorss} an axample for the impossibility of the atteamuation of
the conditions of the theoren; the stfucture of the levels of the
differentiadle images of the n-dimensional cube C, onto the k-
dinensioral ocude Oyt the amounts of the level of the funotions of
ssveral variadles,

(Ro illustrations)

ASSOOIATION XNot Given.

PRESENFTRED BY ALEKSANDROY P.8.,Acadeay Nemder
SUBMICTED T+5.1956

AVAILANLE Lidrary of Congress.
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AUTHOR: —_Dubovitakiz..d¥a. = S0V/38-22-5-1/10

DITLE: On the Points of Complete Degeneration of the Jacobiun Matrix
(0 tochkakh polnogo vyroshdeniya matritsy Yakobi)

PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya matematichaskaya, 1958,
Yol 22, Nr 5, pp 705-716 (USSR)

ABSTRACT: let U be the mapping of the domain Gcsn into sk given by the
» tiues differentiadle funotions “i(x1"""n)' 1n1,2)000 K

The point x€0 is celled a point of the coaplete degenaration

Ju

OZJ ] equals xero.

Let K be the set of points where that happens. The present paper
is devoted to the investigation of the structure of N.

The ray x,x is called a senitangent of the set E if there exists

: g(‘noxoﬁ)
a sequence x of E so that lim x = x, and lim 7= '
n»® |"n "o

The sum of all semitangents of E in x, is called the contingence
of E in ‘xo. The contingence of B in x, is not greater than s if

of tae Jacodian matrix if the rank orl

=0

14 can be situated in a hyperplane, the dimension of which is s
Card 1/2
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On the Points of Complete Degeneration of the Jacobian Matrix S0V/20-22-5-7/10 |}

Let m ,denote theol-dimensional Hausdorff measure. E is called
ol-essential if m,U(E)>0.

Principal theorem: Every B-set N, in each point of which the
contingence is <w-m, is w-unessential, i.e. = U(K) = 0

( wis an arditrary positive nuader).

By an exaample ii is shown that the assusptions of the theorea
cannot be weakened.

There ares 7 references, 5 of which are Soviet, and 2 American.

PRESENTED: by P.S.Aleksandrov, Academician
SUBMITTED: July 11, 1957

Card 2/2
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| DUBOVITSKIY, AYa. . s
~""""""gets of points of given degensratiocn of a Jacobl matrix of
sn infinitely differentiable mapping. Isv.AN SSSR.Ser.mat

26 no41489-494 Jl-Ag ‘62, (MIRA 15:8)
(Topology)
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USSR/ Physical Chemistry - Kinetics. Combusti
Catalyete on._txplooivu. Topochemistry. B-9

Abs Jour : Referat Zhur - hiniya, ¥o &, 1957, 11219

vithin & definite region, limited by upper and lover bounder '
::or- interpret. the data ‘obtained on the basis of chain thoor;, -kingm g
e assuzption that the intermediate product of PH_ oxidation -- H.

possesses the property, analogously to KOy, of yi an 0 aton ’
the molecule of the reducing agent, and undergoing thereafier oxidation
by Os. Thus in the presence of (€O the H PO, supplies active O centers
Elm: propagate the principal oxidation n: 0 + Py F3F0; H,F0 +

3 R3P02 + 0, vhich indicates increased provability of a bmnc.h}ng

of Py"oxidation chains in the presence of CO. :

2/2
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‘o

. AUTUORS s Moerzhanov, A. G., Dubovitekiy, 7. I. 807/20-120-5-3) /61

TITLE: The Quasi-Steady Course Taken by Ev;ﬁ"l"asion Resctions

(Kvazistatsionarnyy teplovoy rezhim protekaniya wzryvnykh

reakesiy} 7
FERIODICAL: Doklady Akademii nauk SS3R, 1958, Vol. 120, Nr 5, Pp.i068-1077 -
ABSTRACT: First the unsteady system of equations describing a thermal -

exploaion and the pertinent initial conditions are given.
The authors study, without loosing the general character
of the final conclusions, the nost simple type of a gelf-
acceleratinz reaction, that ia to say the auto-catalytic re-
action of firat order: P(n) = (y + Tlo)(l -% ), where To

denotes the criterion of autgcataliocity, this quantity being
basically emall. (10=1 - 10 ). The quasi-steady system of
equations is writien down., Only in a certain interval above
the boundary >f the explosion the reaction proceeds still in
a8 quagi-steady manner. The expressions resulting from the
) solution of the aystem of equations for the critical condie
Card 1/}\ tions of the depth of the preliminary reaction, for the

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"
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period of induction, for the period of induction above the
boundary of explesion, and for the course ¢of the reasction
with time are written down. The quasi-steady behavior ocan
be considered av s livit case of the non-isothermal sourse
: oi,Lheﬂreactioa~wInr~~<~self6accelprating'reactioni"ifwéédhra
even above the bouniary of explosidn. The width of the domain
of the prelininary reaction of the explosion is dependent
, upon the degree of self acceleration. In reactions with nor-
‘ mal kinetics the reaction is quasi-steady only below the
boundary of the explosion after the maximum of heating. A
formula is given fo= eatinating the period of induction. The
authora thank for valuable cuggestions made by N. X, Zemenov,
Mamber, Academy of Sciences, USSR, and by Ya. B. Zel'dovich,
Coerresponding Member, Academy of Joiences, UYSR. There are
3 figures and 4 references, 4 of which are Soviet.

T TR ‘“ﬁ“‘m@g"gﬁf1958?*??:‘&?;6&&33‘5;4,fu;..‘s,_‘r,;49.,,@.,_,,“%;

= Solendes, Yssn-
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2(1), 5(4) | S0V/20-121-4-26/54
AUTHORS: Dubovitekiy, P+ I., Manelis, C. B., MKerzhanov, A. G.

TITLE: The Formal-Kinetic Laws of the Thermal Decomposition of Ex-
plosive Substances in the Liquid Phase (Formal'no-kineti-

cheskiye zakonomernosti termicheskogo razlozheniya vzryvchat-
ykh veshchesty v zhidkoy faze)

. PERIODICAL: . ?oklsgy,Akademii nauk $89R, 1958, Vol 121, Nr 4; pbp 668-670
UgsR

ABSTHACT: ~ The investigation discussed in this paper takes into account .
also the variation of volume. In the overwhelming majority
of cases the volume practically does not vary if two or more
components are interchanged. In the firat approximation it
may therefore be assumed that the volume of the condensed
phase is an additive funciion of the volumes of the non-re-
acted substance and of the condensed remainder. The volume
of the liquid phase may be conaidered to be a 1linear func-
tion of the "degree of conversion" (glubina prevrashcheniya).
If the volume is variable, the reaction of the n*h order

. Card 1/3  satisfies the equation

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"
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The Formal-Kinetic Laws of the Thermal Decomposition of Explosive Substances
in the Liquid Phase

_of convcrsion for varicus values of u. The maximal velocity

80V/20-121 -4-26/54

dnfét = k = (1 -)"2(1 = u)™ ', 4 denotes the depth of the
variation tor a total decomposition. This reaction is reduced
to the equation of a simple monomolecular reaction if the
variation of the volume by the decomposition is sufficiently
high. This implies that the reaotions nf the first order

may proceed mocoording to the monomolecular law and also ao-
oording to the bimolecular law. Also the taking into account
of the volume by the autocatalyasis (which is caused by the
final condenaed products of decomposition) modifies the char-
acter of the kinetic curves. This case corresponds to the
kinetic equation dn/dt = k (1 -‘1)+(k a(t=-p) n(1-0))/(1-un)

where a denotes the share of the catalyzer in the condensed
remainder. For y = 0, the last equation is reduced to the
classical equation of autocatalysis. A diagram shows the
calculated dependence of the reaction velocity on the depth

Card 2/3

- end—tn%:orrupondingﬂlepth—of~connrsior—'q ~—*depen&—*—;
ina hig& dagres on the valus of ji. A formula for N a

given. The experimental data found by the deoomponition of

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"
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80V/20-121-4-26/54
The Pormal-Kinetic Laws of the Thermal -Decompoaition of Explosive Sudstances
in -the Liquid Phase

various substances in the 1iquid phase may be desoribed suf

ficiently well by the ¢quations deduced in this paper. There

are 3 figures and 3 references, 2 of which are Soviat.
PRESENTRD : April 4, 1958, by V. N. Kondrattyev, Academician

SUBMITTED:  March 8, 1958

Card 3/’5
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o 2(5) S0V/20-124-2-34/T1

AUTRORS: Mershanov, A. G., Dubovitskiy, P, I,
TITLE: On the Theory of the Thermal Explosion of Condensed Explosives

(0 teoril teplovogo vsryva kondensirovannykh vv)

PERIODICAL: ?oklsgy Akademii nauk SSSR, 1959, Vol 124, Kr 2, pp 362-365
usse

ABSTRACT: Phe authors first give a report nn several previous papers
dealing with this subject. The present paper deals with a more
general theory which takes into account the removal of a part
of the reaction products from the reaction volume. According
to this theory for 1iquid explosives, all the main characteris-
tics of the theraal explosion can be calculated: the oritical
condition, the depth of pre-explosion decomposition, and the
period of induction. The removal of the gaseous products froa
the reaction volume is assumed to be a quasi-equilibrium pro-
cess; this assumption is justified in the case of low rates of
gas liberation. An expression is given for the rate of con-
ductive heat transfer. The authors then give the syatem of
equations for the thermal explosion. The removal of the gaseous .

Card 1/2 product exercises a considerable influence upon the thermal ex-
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501/20-124-2-}4/71
On the Theory of the Thermal Bxplosion of Condensed Explosives '

plodion if the depth of the explosion reaction is comparatively
great. The authors then investigate the simplest case among
such reactions, viz. the autocatalytic reactions of the firat
order. Some characteristics of the thermal explosion can be
caloulated according to the sterdy theory of Frank-Kamenetskiy.

— ——Pinally; the equation of -therpzl-balance is given for the-cons
veotive heat transfer. The expressions for the characteristics - B
of thermal explosion can be deduced from the solution of a
quasi-steady system. A diagram shows the results of some cal-

culations. There are 1 figure and 5 Soviet references.

ASSOCIATION: Inestitut khimicheskoy fiaiki Akademii nauk SSSR (Institute of
Chemical Physics of the Acadezy of Sciences, USSR)

PRESENTED: Septendber 9, 1558, by K. N. Ssmenov, Academician
SUBMITTED: June 4, 1958
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* 5(4), 2(1) $0V/20-126-4-34/62
AUTHORS: Menelis, G. B., Dubovitskiy, P. 1.
TITLE: Thermal Decoupcsition of Explosives Below the Melting Point

(Termicheskoye reslozheniye veryvchatykh veshchesty niszhe
temperatury plavleniys)

) ‘%ﬁbﬁéﬁf"Wi,’iréii’né.y Akadeaii nauk S3SR, 1959, Vol 126, Nr 4, pp B13-816
{(ussp)——— — _

~——--—Yhe -present , , ith-various cases of decom -
- --molid explosives, thus taking the ocourrence of a liquid phas

~ into consideration. Assuaing that the solid explosive is -

soluble in the reaction products and that a thermodynamie

equilibrium bdetween solid and liquid phases appears, the ratio

a of the concentration C of the initial substance to the con-

B
f1
centretion c‘ of the reaution products in liquid phase at

£1
¢constant temperature is a constant, which is independent of the
progress of the reaction as long as a s0lid phase is still ex-

istent: a = Cy /(2A « If the decompoasition in the solid phase
Card 1/4 0 n
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Thermal Decomposition of Explosives Below the Melting Point

(index ) and in the liquid phase (index f1) are reactions of
the firet order, the following formula may be derived for tha
total rate of the reaction:
- S . n

at " T-@ at - ktcnf't + kzcnnvn k,Br + kzbn, whereby M
holds for the change of volume at complete decomposition:

v -V
oy a—w.‘»vt and Vel ‘denote the volumes of the
end :
solid and liquid phase, respectively. The connection bdetiween
the reaction rate and the respective state " of the reaction
B -B

(v - g - -‘5— ) 18 expressed by the following equation:
(4] (] ’

-‘33{ - k'(1-1))-k1a(1-[4)?+k23(1-[1))? - k1+[a(1.;()(k2-k1)-k1]p. (1)
If a(1-4)(k,-k, )=k, = k_ 1is used, this equation is simplified

Cara 2/4 as follows: % =k + k7. (1a) If the condensed products of
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: 507/20-126-4-54/62
Thermal Decomposition of Explosives Below the Melting Point

the reaction act as catalysts for the decomposition, the fol-
lowing equation {s found for the reaction rate until complets
deconposition of the init%al ;ubstancs occurass

k,a(1-p)a
Ay + [ey801-p) ¢+ 2 - k00 -k ]p ()

= k!
n
@ » share of the catalyst in condensed products. k; ia only
dependeat on temperature. Therefore %% -k, 4 k!n (4a) 18 ob-

tained. This equation is distinguished from equation (1a) only
by the walue of kn' The influence of adaixtures of chemically

inert substances which can increase the decomposition rate of

the explosive by converting part of the explosive into liquid

form, deserves particular interest. This case oceurs when the

teaperature of the respective eutectic of explosive and ad-

nixture i3 below the experimental temperature. In this case the

following equation is found for the reaction rate as a function
Card 3/4 of p1
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~ S0Y/20-126-4-34/62
Therual Decompoaition of Explosives Below the Melting Point

dy | R & i -k.)-
at = &y + (kyek,) 3 +@1 4)a(k,-k, ) k,]!)z (6)
kﬂ T... inert admixture
If the 80114 phase has completely solved in the reaction prod-
ucts, the course of reaction changes in all cages investigated.
The connection between the reaction rate and the respective
8tate of reaction (n) was computed according to the equations (1)
(for ky=1, k,100, K=0.9), (4) (for kyet, 1;2.,20.,1:#::,.,1,00,w B
“U=0.9), and (6) (rér'ki;y, k,=100, 4«0.9). The results are
graphically described ia 3 figurea. More complicated cases can
occur in real systess conditioned by a more complicated mecha-

niss of chemiocal decomposition. There are 3 figures and 4 ref-
érences, ! of which is Soviet.

ASSOCIATION:  Institut khimicheskoy fisfki Akademii nauk S3SR (Institute for
Chemical Physins of the Acadeny of Scisnces, USSR)

PRESERTED: January 16, 1959, by V. R. Kondrat'yev, Acadezician
SUBMITTED: Decenmber 29, 1958
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s (4). ST/300(A), 5400 ' 66435
AUTHORS: Mershanov, A. G., Abramov, V, G., 80V/20-128-6-40/63
Dubovitnkiz, . 1.
L i -‘é.am"gg;w
TITLE: Critical Conditions for the Thermal Explosion of Teiryl
PERICDICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Kr 6, pp 1238 - 1241
(ussr)
ABSTRACT: The processes taking place in the explosion caused dy heating

nolten tetryl were investigated experimentally. Figure 1 shows
the experiment apparatus. Ho$ glycerol served as heat carrier.
The temperature was measured by aeans of a thermocouple and re-
corded by a potentiometer of the type EPP-09., The oritical con-
ditions of the explosion caused by heating the material, i.e.
the relationship between temperature and the dimensions and con-
stants of the exploaive oharacteristic of the transition from
the non-explosive desintegration to the explosive one, were de-
termined. It proved possible to stop the reaction at any time

by quickly replacing hot by cold glycerol. Tadble 1 ligta the ex-
perimental data, which permit the following aonclusions: The ex-
perimental value of tke oritical temperature an lies between

Card 1/2 the values found when assuming purely conductive and purot;/
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PRESENTED:

SUBMITTED:
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Critical Conditions for the Thermal Explosion of Tetryl 80V/20-128-6-40/63 B

- May 28, 1959

conveotive heat transfers. Thus under experimental conditions
8 conbined heat transfer took plece. Observations by means of
the television apparatus PTU-OKM proved that the conveation is
due to the gaa buddbles formed during the decomposition. This
alto resulte in a considerabie increase in the initial heating
over the value calculated according to K. N. Semenov's theory
(Ref 5). The dependence of the induction period under oritical
conditions on the temperature 8ay be represented by the oqua~

Vion ¢ - 10'2"504,9000/21. seo. The degree of decomposition

found experimentally before the explosion set in lies in the
vicinity of the ealeoulated theoretical value of 0.49. The ex-
plosions exhibited a "goft® character in all experiments, and
no impact wave formed. The influence found of the gasecus de-
composition products upon the heat tranafer is believed to hold
for all liquid or molten explosives. There are 4 figures, 1 ta-
ble, and 5 Joviet referenges. b{,

June 1, 1959, by V. N. Kondrat'yev, Acadeaician
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5(4) §S0V/20-129-1-42/64

AUTHCRS: Merzhanov, A. G., Dubovitskiy, P. I,

TITLE: On the Theory of Steady Burning of Powder

PZRIODICAL:  Doklady Akademii nauk $35R, 1959, Vol 129, Hr 1, pp 153-1%6
(Us3SR)

ABSTRACT: Ya. B. Zel'dovich (Ref 1) set up equations for the calculation

of the burning of the solid phase of powder from the character-
istics of the gas phase. The preaent paper inveatigates the burn.
ing of powder as regards to the procedsns in the solid phase.
The_dapendesces—be%weeﬁ—ehe—tanpmtm-iﬁtn bution ia the -
powder, rate of tg\;;nigg._,thqr,ngi:lnotio,.chuacteristicej;{pronca',:ft;:fi:},

~ -ses -golng on in the solid phasc, and of the heat flow entering
from the gas phase are derived. In foraulating the set of equa-
tions the experimental results by P. P. Pokhil (Ref 2) were
taken into consideration, acoording to which the sum of the pro-
CA8S88 proceeding in the solid phase of the powder is exotheraic.
The set of equations {s transformed to the nondimensional form
by applying D. A. Prank-Kamenetskiy's rules (Ref 3). The authors
give an approximate solution, arriving at the formula by 0. I.

Card 1/2 Leypunskiy (Ref 5) for the heat reserve and the thickness of

: !
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On the Theory of Steady hum;ng“ of Powdar - SO0V/20-129-1-42/64
the heated layer. Calculations based on the equations given and
on data by Samscnov on pyroxilin povder are carried out (Pig 2,
Table 2). There are 2 figures, 2 tables, and 6 Soviet refarences.

AUGOCIATICN:  Inatitut kKhimioheskoy fixiki Akademii nauk SS3R (Institute of
Fhysical Cheniatry of the Academy of Sciences, USSR)

PRESERTSD: June 13, 1959, by XK. N, Semanov, Academician
SUBNITTED: June 10, 1959 : L///”
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8/062 60/000/06/06/011
BO2 1
AUTHORS:, Dubovitskiy, P. I. Barsykin, V. V,, Merzhanov, A. G,

TITLE: Thermal 5:2;§3I§§*3? Qigitroxlgiethxlnitranino Under Conditions

of Purely Convective Heat Tranoferﬁg

PERIODICAL: Iavestiys Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1960, No. 6, pp.1124-1126

TEXT: A method of studying the thermsl explosion of liquid and molten
explosives in purely convective heat transfer has been developed. In the
tests, the method previously descrihed by the authors (Ref. 1§ for
determining the oritical conditions of theraal explosion was used, & device
for mixing the substances (Fig. 1) being used in additioh. This mixer was
used for examining the critical conditions of the thermal explosion of
dinitroxydiethylnitramine. The expecimental results were compared with data
calculated from N. N, Semenov's formula (Refs, 8,9), and good agreement

was noted. There are 1 figure, 1 table, end 9 references: 5 Soviet,

3} Canadian, and 1 German. J«

LSapbetfe ) g Chirwi Fgerea S USSR,

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"



"APPROVED FOR RELEASE: 08/25/2000

CIA-RDP86-00513R000411410005-5

5/062/60/000/06/09/011 B
g B020/B061
“-S GQO’ S CETLTTTETI LD el L
AUTHORS: %3221‘&!5;!;_!;,1,; ubteov, Yu. I., Barzykin 7. V. T e
analis, G. B,
TITLE: Einetics of the Thermal Decomposition of Dinitroxydiethyl-
nitrninu’

PERIODICAL: Ixvestiys Akadesii nauk S3SR, Otdeleniye khimicheskikh nauk,
1960, Ro. 6’ PP 1126-1128

PEXT: The kinetics of the thernmsl decom eutiot;y\of dinitroxydiethyl-
nitrasine is inveatigeted fiere vy vhres Eiffereut methods. the evolution
of gas, the change of weight, and the evolution of heat. When studring
the kinetics on the basis of the evolution of gas, the asanme aethod as
earlier (Ref. 5) was used. The curves of the rate of heat evolution are
graphically {1luatrated in Pig. 1, and the temperature dependence of the
reaction rate conatants in Fig. 2. The valuea obtained for the reaction
neat of the thermal dacomposition of d4initroxydiethylnitramine are
tabulated. 4is may be seen froz the Table, the thermal effect of the 'X(

Card 1/2
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5/062/60/G00/010/003/018
/). %200 B015/B064
/) 1260
f~AUTHOR$:~kwﬂ~DubOVitskiz,ﬁFfﬂI.,,Rubttov,,In,ﬂI.,,and,Kanelia,ﬁG,_B,fﬂuiWkﬂmd
TITLE: Kinetics of Heat Evolution in the Thermal Decomgoaition*of

N\ Tetryl \ ,

8B Otdsleniys Khixh BedkikE pani:

TEXT: -Since there are no .experimental data available on the amount of .
neat resulting from thermal decomposition\of explosives, as well as cn

the kinetica of heat evolution during the decomposition, the suthers = -
investigated the kinetics of heat avolution in the therzmal &econmposition Ur/

of tetryl with a differential self-regulating calorimeter (Ref. 1). The
determinations were made for the temperature range 130°-1559C, with the
weighed portion being such as to permit the decomposition to bs regarded
as isothermal. As is shown by the curves (Fig. 1) representing the rate
of heat evolution, the tetryl decomposition has a self-accelerating
character. Table 1 gives the amounts of heat resulting from thermal

card 1/2
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8BS0
Kinetics of Heat Evolution in the Thermal s/062/60/000/010/003/018
Decomposition of Tetryl B015/B064

decomposition for the temperature range investigated; the mean value 1o
341 cal/g. The reaction kinetics of tetryl decomposition is described by
an equation (2) of autocatalysis of the first order which takea account
of the volume change occurriang in the course of the reaction. The kinetic
constants (Table 2) were determined from equation (2), and the values of
the acsivation energies and the factors of the exponential functions from
the texperature function of the rate constants. The kinetic constants
obtained from heat evolution, on the one hand, and the weight loss, on
the other, were found to be the same., There are 3 figures, 2 tables, and
4 references: 3 Soviet and 1 British.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
L ] of Chemical Physics of the Academy of Sciences USSR

SUSMITTED: June 6, 1959
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s/osz/eo/ooo/mz/om/ozo
BO13,/B054
/. oo
AUTHOR: ___DuhoxdtakixeFata,
TITLE: Combustion of Secondary Explosives Under High Pressure

of Up to 1000 kg/em?

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh
nauk, 1960, No. 12, pp. 2334-2336

TEXT: In the present paper, the author reports on the continuation of his
studies concerning the effect of high pressures on the combustion of
explosives. He observed the combustion of Hexogen (cyclotrimethylene
dinitramine) and Ten (pentaorythiito tetranitrite) in nitrogen medium

at pressures of up to 1000 kg/cm®. Apparatus were developed for these
studies, in which experimenta could de made at a steady gas pressure of up
to 2000 kg/ca‘. The bomds were equipped with oblong or round windows

for photographing the process. Besides, they were equipped with a suf-
ficient number of entrances for thermocouples. A special feature was their
large interior volume (5-10 1) which permits, at high initial pressures,
the pressure increase due to gas formation during combustion to be reduced
Card 1/3
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Combustion of Secondary Explosives Under 8/062/60/000/012/014/020 .
High Pressure of Up %0 1000 kg/bmz BO13/B054
to a minimum. Plg. 1 shows such a bomb for s constant pressure of
500 kg/cm? with an oblong window: typeo 44 -500 (BD-500). The rate of
combustion was determined from the time of luminescence recordgd by a film
on a rotatifiz drum. Hexogen and Ten wers pressed at 2700 kg/cm inte
explosive charges weighing 4 g, 7-8 mm high, and 6.2 om in diameter. These
axplosives do not burn at normal pressure. On the basis of observations
(Fig. 2), the auth~r derived an empirical equaticn for the rate of com-
buation between '-900 kg/cmz. Yhe first term of the equation descrides
the steady combuation process at low pressures, the second tera the =
unstable process at high pressures, resulting in an explosion when the
pressure attains a certain magnitudu. On the basis of these studies, it
can be assumed that combustion takes place in the gaswous phase. The
latter consists mainly of products of incomplete chemical decompostition,
both above the burning asurface ard inside the oxplosive charge. In both
cases, combustion proceeds at various velccitivs which depend to a 448~

ferent degree on the external pressure, Combus¢ion above the vurning o
—surface-naturally takes place at-low pressures. At a-pressure-increase, i
cezbustion-is -shifted into the pores of -the exploaive charge, and proceeda .. ..
just as in gas forming on the decomposition of the explosive above a

e - ,Wf,q,u_ﬁf
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Combustion of Secondary Explosives Under 3/062/60/000/012/014/020
High Pressure of Up to 1000 kg/cm? BO17%/B054

largs branched surface. Owing to a poor gas escape, an unstable combustion
state develops inside the explosive charge, which is accompanied by an
explosion or detonation, It follows that, at less derse charges, the
transition from slow to faster combustion rates at high pressure proceeds
much more quickly. Fig. 3 shows the dependence U « f(p) at differently
compressed charges. Ya., B, Zel'dovich is mentioned. There are 3 figures
and 7 Soviet references. '

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciences USSR)

SUBMITTED: April 1%, 1960
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3/07;/60/0}4/0’.0/006/022 ;
BO15/B064 « N
1 fLo0 .
AUTHORS: Herzhanov, A, 3., and Dudovitskiy., F. T.
TITLE: The Quasi-steady Theory of Thermal Explosion \of Self-

‘ . - tious Y

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, FNo. 10,
’ PP 2235-2244

L. TEXT: _The papers by N. F. Semenov_ (Ret‘_i), D. A. Frank- Kamenetakiy (Ref.2);- i
and 0. M. Todes (Ref. 3) are %to be regarded as the furdsmental publications

cn thermal explosion, Subject of the present work is the theory of thermal
explosion of gelf-accelerating reactions under isothermal conditions, the
authors' concept (Ref 4) of the existence of quasi-stesdy thermal

corditions in the course of reaction prior to expicsion being the basis of

their study ¥. N. Semenov's diegram for self-accelerating reactions, which

shows the quasi- steady "ourse of reaction, i8 studied, and then the authors

Bisnuna and n-ﬁn r

first order proceeding with corigtant parameters of the system. It is showa

antandy *henrey Af nntncatalvtis reantions nQ‘
> = = AT R T e o
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The auasi-ateady Theory of Thermal Explosicn 5/076/60/034/0°0/008/022
of Self-accelerating Reactions B015/B064

that under quasi-steady conditions the rate of heat accumulation is muzh
lower than the rate of heat evolutionp thus, it is proved that the former
may be neglected, and that conly the process prior to exploszion proceeds in
a jquani-steady manner., It is mathematically proved that under quasi-steady
conditiona the rate of heat accumulation is deterained by the reaction
accejeration. The proof of tha existence of gquasi-steady conditions and *he
definiticn of the criterion for the quasi-steady state indicates that below
the limit of spontaneous ignition,all reasctions proceeld in a quasi-steady
manner, and that also the process prior to explosion is guasi-steady near
the limit A gystex of equations for quasi-steady conditions is solved. a
s:heme for determining the characteristics (of the quasi-steady course.

the thermal explosion above and below the limit) of thermal explosicn 1is
given for self-accelarding reasctions. Highly self-accelerating reactions
{isotheraal approximation) and thermal explosion of condeuscd axplosives
are alse subject of this paper The authors thanlt Acsdemicizn N.N.Semenov,
Azalemizian Ya B Zel'dovich, and Professor DA Frank-Kamenetskiy fox
their interest in this wori,and their helpful advice. There are o figures.
3 tables. and 9 Soviet references.
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84628
The Juasi-ateady Theory of Thermal §/076/60/034/010/008/022
Explosion of Self-accelerating Reactions ~ B015/B064 '

ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki Moskva
(Academy of Sciences USSR, Institute of Chemical Physics,

Moscow)

SUBMITTED: - -January 17, 19%9
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8/020/60/133/02/k2/068
BOOL/BO6L

AUTHORS: Manelis, G. B., Merzhanov, A. G., Dubovitskiy, F. I.

TITLE: On the Problem of the Mechanism of Powder Burning |

1\
PERIODICAL: Doklady Akadem!i neuk 8SSR, 1960, Vol. 133, No. 2,

PP. 399 - 400

TE¥T: Proceeding from experiments conducted by P. F. Pcknil (Ref. 1) : .
the authors investigated whether the burning of dispersed powder par- -
{eles occurs in the hot fleme zone near the maximum temperature, or

whether its decomposition occurs already on the surface of the powder.

For this purpose an isothermal estimation of the lifetime tlife of a

particle is carried out. It vas assumed that the decomposition of the
particles starts at Tsurr of the surface. Equations ere written down

for the burning rate u, for t’life’ and for xdmp, the path of the Jdis-
persed particles. Tsurf’ tlife' xdisp were calculated on the basis of
the experimentally foun;l values for u, end x d18p compared with the

Card 1/2 ' : l/'/ I

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5

0n the Problem of the Mechanism of Powder 3/020/60/133/02/h2/068

experimental value xglls of the breadth of the dark zone in front of

~_the flame. The date for pyroxinne povder is given in Teble 1. ’me . .
— v’-r—_i‘oncvirig“melustcns ars-drawn:—An-excthermal-dscomposition-occurs e ————————

_in the condensed phase, causing the dispersion of a considerable part . )
of the powder. The decomposition of the dispersed particles occurs
close to the surface of the burning powder with 300 cal/g and more
being relegsed. The final reaction occurs with the formation of the
finel products, end release of the rest of the heat in the zone of
maximua temperature. There are 1 table and 6 references: b Soviet and
2 Americen.

ASSOCIATIONﬁ Institut khimicheskoy fiziki Akademil nauk SS5SR
- , ~ (Institute of Chemical Physics of the Academy of
sciences, USSR)

PRESENTED: March 2, 1960, by V. N. Dondrat'yev, Academician

SURMITTED: February 27, 1960
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8/076/61/035/002/006/015
Bi124/B201
AUTHORS: 1. Strunin, V. A., Manelis, G. B., and
Mershanov, A, G,
TITLE: Thermal decomposition of tetryl at varying m/V values

PERIODICAL: Zhurnal fizicheskoy khimif, v. 35, no. 2, 1961, 306~313

TEX?: A, Lukin and S. 2. Roginskiy (Ref. 5: Acta chem.-phys. U33R, 2,8,
1955) found a critical ratic to exist between the weight m and the

volume V of the reaction vessel in tetryl (2,4,6-trinitro phenyl methyl
nitranine), in which the slow decomposition passes over into an explosion
--under-the_promoting actioca-of varicus additions (Noér—ot ale)s—-4n 'oxtbﬁniw;

study has been made of the kinetic rules governing the isothermal decch-
position of molten tetryl as a funotion of the m/V ratio. The reaction
congarned vas examsined in a device zmade froam stainless steel, as diagr=a-
matically shown in Pig. 1. The pressure rise was measured with the aid
of a thin membrane xads of stainless steel to which tansometer 5 was

fastened. The change of resictance of 5 was determined by a rn3-2 (GP2-2)
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galvanometer inserted into the diagonal of the bridge. The measurement

was made by the compensation principle. The membrane was brought back

to zero position by introducing nitrogen from bomb 6 into the compensator.
The pressure rise was measured at given time intervals with the pressure
gaugea T and 8 connectad to the compensator. Also a strain gauge was
fastened onto the membrane, tc serve as second arm of the hridge and for
a compensation of temperaturs fluotuations. The clamp 4 (Fig. 2) was
preased onto aealings made of fluorine-containing synthetic material

3 between flanges 1 and 5, the tubes from the strain gauge w2re via tube

6 connected to the outer arms of the bridge. The mirimum measurable
pressure is 0,1 mm Hg, the reading accuracy on the mercury manometer

+ 0.2 un Hg. The gaseous products were analyzed for N02. NO, 520, €0, and
CO,. Samples were taken by means of traps 9 and 10 (Pig. 1) and cuvette
11.  The kinetic curves of gas evolution at 150°¢C (Fig. 3) and 160% (Pig.
4) in the coordinates: conversion degraee N - time at various n/V values
are given. The m/V maximum was about 44 times as large as the correspond-
ing minimum; the maximum end pressure of the decomposition products was
about 6000 am Hg. The curves show that the reaction kinetics is practical-

ly ind; endent of the mass of the substance, and that the decomposition
Card 2 Ef
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rete increases at all temperatures with rising m/V. The percent content of
NO,, HO, and condensation products drops with increasing decomposition, while
thg percentage of CC)2 and ,2 increaaes somewhat toward the end of the reac-

tion, and the CO content remains practically unchanged (Table 1). The change
in the number of NO,‘,' and KO moles per mole of tetryl as a funoition of the

conversion degree for various n/v at 150°C is giveny k1 is the oconstant of

the monomolecular reaction, ké that of the autocatalytic reaction, and k, is

a constant depending on m/V, in which connection d\‘/dt - k1(1 - rl)+ kéQ(1 -'Q:/

+ kBTL(‘! -1) =k, (1 ) + %, (1 =q); where k, = k; + k). The dependence

of k, on m/V is showm in Fig. 7. The in{tial acceleration of the reaction i

correlated with the course of the macroscopic stage of the reaction, which
jeads to the formation of a highly volatile product with a catalytic action.
This process is inhidited after some time by the Wtryl decompositiun, The
further accelexation does not depend on the volume of the reaction vessel,
which is indicative of an autocatalysis by the final condensation produocts
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(picric acid according to Hinshelwood). The effective values of the activa-
tion energy and of the factor of the exponential function in the Arrhenius
equation were calculated from the rate constants (Table 3), the values ob-
tained feor k1 being characteristic of the monomolecular decomposition,

whereas an activaiion energy of 37 kcal/mole was found for k, with all LYAR

The explanation offered by the authors fits the respective hypotheais by
N. M. Emanuel' (Ref. 10: Makroakopicheskiye stadii, osobaya rol' nachal'nogo
perioda i mekhanizm deystviya ingibitorov i polozhitel'nykh katalizatorov v
tsepnykh reaktsiyakh (Macroscopic stages, special role of the initial period
and mecharism of the action of inhibditors and positive catalysts in chain
reactions); Collectiont "Voprosy khimicheskoy kinetiki, kataliza i .
resktatonnoy sposotmosti*—("Provlems of chemical kinetics; catalysis and
reactivity"), Moscow, 1955, p. 117) on the significant role of the initial
—---—initiating stage. - There-are 9-figures,-3-tables, end-10 referencess -4 — |
Soviet-bloc and 6 non-Soviet-bloe. The references to the English language
publications read as follows: M. A. Cook, M. J. Abegg, Industr.a.Engng.
Chem, 48,1090,1956.
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2214
AUTHORS: Dubovitekiy, F. I., Manelis, G. B., and Smirnov, L. P.
TITLE: Kinetics of thermal decomposition of trinitrophenyl methyl

nitramine (tetryl)
PERIODICAL:  Zhurnal fisicheskoy khimii, v. 35, mo. 3, 1961, 521-529 -

TEXT: The authors studied the kinetics of thermal decomposition of trinitro-.
phenyl methyl nitramine (tetryl) with exact analysis of the decompoaition
products. They recorded the kinetic curves for the gas generation occurring
in the decomposition of tetryl at temperatures between 140.3 and 164.9°C.

The nitric oxide content in the gaseous phase increases slightly at the
beginning of decomposition, and then remains constant. The carbon monoxide
and carbon dioxide contents increase at the end of the reaction. An in-
crease in the reaction temperature increases the nitric oxide and nitrogen
dioxide contents. The kinetic curvas for the accumulation of Rz, Co, coz,

and NO are S-shaped. An analyesia of the condensed decomposition products
of tetryl shows that the condensed phase contains, besides picric acid,

considerable amounts of 2, 4, 6-trinitro-anisole and K-methyl-2, 4, 6-tri-
Card 1/3
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nitro-aniline. A chromatographic method was developed for the quantitative
datermination of condansed products. The products were applied to ailica
gel dyed with rhodanine-6-2h. The separately isolated products were spec-
troscopically investigated in alcoholic solution in the ultraviolet apec-
tral range. To distinguish 2, 4, 6-trinitro-aniline from its N-alkyl
derivatives, the infrared spectra were also taken with an HKC-11 (1KS-11)
gpectrophotometer with LiF priea in the range of 2.85-3.2 p. After the
separation, the condensed decomposition products were hydrolyzed to picric
acid, the quantitative determination of which was performed with an CHd-4
(SF-4) spectrophotometer. The kinetic curves for the accumulation of
2, 4, 6-trinitro-anisole and picric acid, aa well as for the consumption of
tetryl, are S-shaped. The formation of K-methyl-2, 4, 6-trinitro-aniline
proceeds very rapidly at the beginning of the reaction, and slows down laten .
An addition of ploric acid was found to accelerate the tetryl decomposition, --- -
___ the picric acid acting as a catalyst with scid-basic character. There are
6 figures, 5 tablea, and 10 references: 4 Soviet-bloc and 6 nor-Soviet-
bloc. The four references to English-language publications read as followu:
R. C, Parmer, J. Chem. Soc., 117, 1603, 1920; C. N. Hinschelwood, J. Chem.
Soc., 119, 721, 1921} E. Lederer, Chromatography, Amsterdam - Houston -
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London - Kew York, 1953, p. 443 W. A. Sohroeder, P. E. Wilcox, K. N.
Trueblood, A. O. Dekkaer, Analyt. Chem., 23, 1740, 1951,

ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki (Academy of
gciences USSR, Institute of Chemical Physics)

SUBMITTED: May 21, 1959
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AUTHORS: Merzhanov, A. G., Barsykin, V. V., Abramov, V. G., and
Dadovitskiy, P. I. .

TITLE: Thermal explosion in the liquid phase under conditions of a
purely convaective heat transfer :

PERIODICAL: Zhurnal fiziohukoyrkhinii, v. 35, no. 9, 1961, 2083 - 2089

TEXTs The authors triand to realise the themal explosion of explosives in
the ligquid phase for the limiting case of -purely conveotive heat transfer.
——~—The heat exchange is of such intensity that nc tesmperature distribvation
takes place in the reaotion zone, and the total temperature gradient falla
to the wall of the reaction vessel. Such a heat exchange may be achieved

by intensive artificial intermixing of the substance. Under theae con-

—ditions, the heat-transfer coefficient from the-reaction zoneto—the——
axblent medium may easily be measured since it is derived from tha heat-
transfer coefficlent throush the wall of the vessel. Moreover, these

~ conditions may serve as starting point for a detailed study of the conmpli-
cated convactive heat transfar. Two explosives with strongly different

Card 1/
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properties were ohosen for the experiments: Dina (dinitrooxydiethyl-
nitramine; melting point 52.5°C) and Tetryl ( melting point o 130°C),

The decomposition of Dina is a reaction of firat order and only leaves a
small condensateéd residue. The rate of heat development per unit volume
is independent of the extent of transformation, and is only determined by
the temperaturs. Under the conditions of a purely convactive heat trans-
fer, Dina represents, therefore, the simplest example for the thaory of
thermal explosion according to N. 8. Semenov (Ref. 71 Zh, Uapekhi fis,
nauk, RFKnO, §0, 241, 1928; 23, 251 1940). On the other hand, the
decomposition of Tetryl has an autocatelytioc course and leaves a very
large condensated residue. Tetryl 1s a good example for the quasistendy
theory of thermal explosion developed by-the authors (R&f. 61 A. G.
Merzhanov, F. I. Dubovitskiy, Dokl. AN S38R, 124, 362, 19593 Ref. 9
same authors, Dokl. AN SSSR, 120, 1068, 19583 Zh. fixz. khimii, 34, 2235,
1960). The investigation method had been elaborated previously (Ref. 2:
A. G. Merzhanov, V. G. Adrandv, F. I. Dubovitskiy, Dokl. AN 8S3R, 128,
1238, 1959) and was only co;pleted by a device for the intermixing of the
substance. This method periits a determination of all fundamental
charaoteristics of thermal ixplosion. In Table 1, the experimental results
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on the thermal explosion of Dina are compared with the values caloulated
acoording to Yeomenov's theorys they agree well, The cata for the oalou-
lations were obtained independently of the experiments. Table 2 gives a
comparison of results of experimental investigation of the thermal

explosion of Tetryl with the critical temperature and heattng caloulased

by means of the equations derived in Ref. 6 and Ref. 9. Also in this

case, the agreement is good, D. A, Prenk-Kameneiskiy (Ref. 1: Diffusiya i
teploparedacha v khimicheskoy kinetike (Diffusion and heat tranefer in
chemical kinetics), M.«L., 1947) 1e mentioned. There are 2 figures, //
2 tatles, and 9 references:t 7 Soviet and 2 non-Soviat-blos. The two
references to English=lacguage putlications read-as followsry &, J,. B. X

Robertson, Third Symposium on Comdustion, 1949, 545; W. G. Chute, K. G.
Herring, L. E. Toombe, G. F. Wright, Caned. J. Res., B26, 89, 1948,

ASSOCIATION: Akademiys nauk S33R, Institut khimicheskoy fiziki
(Academy of Sciences USSR, Institute of Ohemical Physics)

- SUBMITTEDs  Pebruary 5, 1960
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- $/195/62/003/001/001/010
Jerid E071/E136
AUTHORS : Manelis, G.B., Rubtsov, Yu,I,, Smirnov, L,P., and

Dubovitskiy, F.I,

TITLE: Kinetics of thermal decomposition of pyroxilin
YERIODICAL: Kinetika i kataliz, v.3, no.,l, 1962, 42-48
TEXT: - A8 the literature data on thermal decomposition of

nitrocellulose are contradictory, the authors investigated the
kinetics of thermal decomposition of pyroxilin powder within a
temperature range of 140-165 °C. The kinetics were studied by
three different methods: by the evolution of hecat in a double
calorimetar (in vacuo and at atmospheric pressure); by changes
in weight on an automatic thermal balance in the presence of air;
and by gas evolution in a static vacuum apparatus with
subsequent analysis of gaseous decomposition products. It was
found that thermal decomposition of pyroxilin powder in air as
well as in vacuo takes place to a certain depth of decomposition
(depending on the temperature) with autocatalysis of the first

order; subsequently the process continues as the first order
reaction, The heat effect of thermal decomposition is X
Card 1/3
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independent of the temperature and is on average about 750 cal/g
which amounts to more than 80% of the heat of combustion (about
900 cal/g). On decomposition in vacuo the heat offect decreascs
to 515 cal/g. In the autocatalysis equation

dn/dt = kl(l - 1) + k‘.”."\(l - 7)

which describes well this stage of the reaction, k] and ko
were calculated from experimental data. The temperature

dependence of these constants (for heat evolution in air) was
found to be:

KEinetics of thermal decomposition...

_ 7000

k, = 10190 o sac™?,
_ 31000

k, = 1012 o sec” L,

The main gaseous product in the initial stage of decomposition
is KO; with increasing degree of decomposition the percentage of jL

Card 2/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5

. ' . , - . §/195/62/003/001/001/010
inetics of thermal decomposition... E071/E136

COp increases and that of NC decreases, indicating that the
initially split NOs group reacts quickly with the condensed phase
leading to the formation of nitrogen oxide, carboxyl and carbonyl
groups., The process of decarboxylation proceeds with a lower
velocity than the reaction of formation of NO and develops mainly
at the end of decomposition when the destruction of the polymeric
chain is well advanced. The catalytic influence of gaseous
decomposition products is indicated by the fact that the velocity
constant kg 1is lower on ramoval of the gaseous products than
it is in their presence. However, the autocatalysis of thermal
decomposition of pyroxilin was also observed on continuous
removal of gaseous products, indicating that functional groups
(carboxyl, carbonyl, etc.) of the polymeric molecules, formed in
the course of the reaction, also have a catalytic influence,
There are 6 figures and 3 tables,

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR
. _.(institute of Chemical Physics, AS USSR)
SUBNTITED |~ APIAL 3§ RBL oo oo oo oo f I
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KORSUNSKIY,B, L.j DUBOVITSKIY, ¥, I,

Kinstics of the ‘tboml decomposition of N, N-dimethylnitroamine,
Dokl, AN SSSR 155 mo, 21402-405 Mr ‘64, (MIRA 1735)

1, ‘Institut khimicheskoy £isiki AN SSSR, Predatavleno akademikem
~ V. N, Kondrat'yevy@e~
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HERZHANOV, A, G, W&y%}mcb of cn«u‘«} ’
Phyalos, toaiou.r of 8oiences: tat s\ SSSR)
“Nodern State of the Theory of Thermal Exploaton®
Hosoow, Uspekhi Khimii, Vol 35, No &, 1966, pp 656-683

Abatract: A swrvey is presented of the .present day atate of the
theory of and means for its further develop-
mont. The genoralization and development of the olaasiocal

theory of thermal explosion, ineluding treatments of thermal
explosion as one of the syatems of ignition, the asteady-state
theory of thormal explosion, the nonateady-state theory of thermal
explogion, and the quaalsteady-state theory of thermal explo-
8lon, are dlsoussed. Systems of thermal exiplosion not desoridbed

exploalon with heating and cooling, thermal explosion in the
presonce of oonduotive heat transfer in the surrounding medium,
focal systems of thermal explosion, and hydrodynamio problexms

of the theory of thermal explosion. MKethods of experimental
Investigation and problems of varifying the theory are discussed, as is tho
mechanisa of themmal explosion In condensed media, In the latter section, the
physicochemical aspects of the mechanism of themal explosion are discussed,
including the influence o! bulk gas evolution during decompoesition upon the
Card 1/2 , , )
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occurrence of processes of thermal cxploilon. the themmal explosion of volatile
substances, the thermal explision of solld organic substances, and thermal sxplo-
sion In the presence of polymorphic transformations, Orig. art. hasi 11 flgures,

4 formulas, and 3 tablas, gns, kYY) B
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mass survey (Rus)) N
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Ex-onsicn of the neat in spring Pehelovodstve 29, no, 4, April 1952

2
9. Monthly List of Russian Accessicns, Library of Congress, A“ﬁ““ 1996’, Uncl.
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AUTHORS! Fesmeyanov, A, N., Nogina, 0. V., Sov/62-59-8-32/42
JDubovitakiy,—Fed.

TITLE: Effect of the Time Paotor on the Degree of Associaticn of

Titanium Alkoxyl Derivatives in a Benzene Solution

PERIODICAL: Izvestiya Akademii nauk SSSR. Utdeleniye khimicheskikh nauk,
1959, Nr 8, pp 1496-1498 (USSR)

ABSTRACT This brief survey discusses the property dealt with in numerous
papars (Refs 1-33 of the alkoxyl derivatives of titanium to
asaociate in agueous bengene solutions, It has been shown that
the methods used for the determination of the molecular weight
(kryoacopy and ebullioscopy) ylelded a higher molecular weight
than corrasponded to the monomer. The authors of th¢ present
paper now succesded in showing that the degree of assoviation or

Cl ¢l :
the substances: (RO) Ti, CLT{(OR),, (RO),T40, DTi0,  T0+ROH,
4 3 2 7~ /
RO RO

012710'230!1 changes gradually., It diminishes and, after acme

hours, equals 1. The decomposition rate of the asscolates,
Card 1/2 however, is not high, while the activation energy of the

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5

Effoet of the Time Faotor on the Degree of Associatinn  SOV/62-59-8-32/42
of Titaniun Alkoxyl Derivatives in a Bensene Solution ' ‘

dissociation of the associates is considerabls. Figures. 1 and 2
show the change in molecular weight of some of the relsvant
substances in the course of time., The table contains the
molecular weights of the oubatances under investigation. Some
substances had been synthesiged by the authors for the purposes
of this paper and had actually been obtained for the firast time.
I+ was sesen from the curves that initial monomers are formed by
dissociation. Thus it is poasible to use kryoscopy for the
determination of the molecular weights of the compounds uader
investigation. The suthors will report on the newly synthesized
substances in future papers. There are 3 figures,! table, and
S references, 1 of which 1s Soviet.

‘ASSOCIATIOR: Institut elemenmtoorjanicheskixh soyedinenty Akademii nauk SSSR
(Institute of Elenental-orgeauic Caapounds of the Academy of
~—Soiences; USSR) — —

SUBMITTED: Tebruary 18, 1959
Card 2/2
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5(3) 50v/79-29-9-2/76
AUTHORS: Kesmeyanov, A. N., Lutsenko, I. F., Khonutov, R. K., Dubo-
Vits‘!(ix Y ' Ao
e PITLE$t——— - Vinyl-Esters.of Sulfonic Acids '

PERIODICAL: 2Zhurnal obshchey khimii, 1959, Vol 29, Nr 9,
pp 2817 -~ 2820 (USSR)

A3BSTRACT: To synthesize the vinyl esters of various carboxylic acids
the authors made use of the reaction of acid halides of
carboxylic acids with halogemuercary acetaldehyde or halo-
geno mercury keiones, the only reaction products being the
acetates of the enol forus of oxo compounds (Refs 1,2?« The
said reaction did nct always exhibit the sane characters thus,
for example, the chloro carbonic ecid ester, the acid chlorides
of sulfonic acids, and silicun tetrachloride did not react
with the halogeno mercury oxo compounds. Mercury bilsacetalde-
hyde 33(082030)2 (Ref 3) synthecized by the authors, proved

to be more reactive as compared with the above aldehyde:s
this permitted the acid chlorides of the sulfonic acids to
Card 1/} be introduced into the reaction according te the following

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"
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Vinyl Esters of Sulfonic Acids sov/79-29-9-2/16

scheze;

RS0,C1+Hg(CH,CHO), —) RS0, CCH~mCH,, +C1HgCH,, CHO.

Chloro mercury acetaldehyde did not react any more, Hercury
bisketones reacted in the same manner. To prevent the vinyl
aester of sulfonic acid from polyuerizing, pyridine must be
added, and the mercury salts cust be removed from the reaction
golution. By complying with these prudential measures, the
vinyl esters of methane- and ecthane sulfonic eeid were ob-
tained in yields of 45 or 47T®. The yields of vinyl esters of
venzene~ &nd p-toluené sulfonic acid azounted t6 To and 75%
correspondingly. Reaction of thionyl chloride with mercury
bisacetaldehyde yielded divinyl sulfite (455)3 when applying
sulfuryl chloride it c¢leaved and devalopgqﬁ§02. without any

© 7 resulting divinyl sulfate. Reaction of vinyl ester of Fenzene
sulfonic acid with benzoyl chloride according to A. Sieglitz
and O. Horn (Ref 4) gave a high yield of ,‘S-dichloropro-

Card 2/5 piophenone according to the sugrested schbzme’2., The inter-

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R000411410005-5"
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Vinyl Esters of Sulfonic Acids S0v/79-29-9-2/76

mediate product -u-chlare-P <benzeyl ethyl-p-toluene sul-
fonate gseparated by this feaction was completely iransierved
into f ,Eadichloro propiophenone with the equivalent amount
AlCI}; this confircs the above reaction course., There are 4

references, 3 of which are Soviet.

ASSOCIATION: Moskovakiy gosudarstvennyy universitet {Moscow State Uni-
veraity)

SUYBMITTED: January 8, 1959
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66174

sty 523700 (8) 50v/20-128-5-28/67
AUTHORS: Nesmeyanov, A. N., Academician, Nogina, 0. ¥., Dubovitskiy, V. A,
PITLI: Activation Energy of the Disaggregation Process of Associated

Titanium Alkoxyl Derivatives

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 128, Kr 5,
pp 964 - 965 (USSR)

ABSTRAGT: The association degree of these derivatives decreases compara-. -
tively slowly in diluted benzene solutions. within severai — |8
_hours 'all asscoiates disappear (Ref 1). The association of
-~ these derivatives is explained by intermolecular coordination = - -
bonds between the oxygen atoms of oné molecule and the titaniunm
atoas of the adjacent molecules .(Refs 2-5). The dependence
of this phenomenon on temperature was investigated and the
activation energy of disaggregation determined in this paper.
The method ¢f oryosccpy was used fur this purpose. Figure 1
shows the kinetic curves of the disaggregation process of the
associates of tetra-n-propoxy titanium at various temperatures.
~ The values of activation energy were computed from the dependen-
¢ies of the initial velocitias on tezperature (Fig 2)eiThey -
Card 1/3 are 7.7 kcal/mol for tetra-n-propoxy titanium, 8.0 kcal/mt}//’
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Activetion Energy of the Disaggregation Process of sov/zo-1ze;5-2a/67
Associated Titanium Alkoxyl Derivatives

66174 :

“for -associated tetraethoxy titanium, and 8.1 koal/mol for

Card 2/5

di-n-propoxy titanium oxide. Limit concentration at which the

association degree of titanium alkoxyl derivatives decreases

to 1 depends 1ittle on the siructure of the titanium coapound

(Fig 3). The structure of the alkyl, however, has a distinot .

effest on this phenonenon, Spatial obstacles influence the

assoclation degree of the titaniym derivatives mentioned.

Association does nqt take place gt all if there is a rami-

fied carbon chain of tetraalkoxy titanium at the carbon atom

adjacent to titaniuz (tetraisoprapoxy titanium, tetratertiary

butoxy titanium, references 2,6) in the case of concentrations

of benzene solutions up to 2.0 mol%, If the ramification of

the alkyl chain in tetraalkoxy titanium occurs on the - "
-carbon atoa, the tetrasalkoxy titaniums are associatéd in

venzene solutions. Also.in this case the associstion degree

decreases gradually and reaches 1 after several hours. There

are 3 figures, and 6 references, 1 of which is Soviet.

,L}/,
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Activ;Lign_ﬁngxgy_gl_&hg_nia(;gxgggsign_zxggggg of SOY!20—128-§-2!/67
“Associated Titaniud Alkoxyl.berivativedr — ISR S

ASSOCIATION: Institut cloutntoorgunicholkikh aoyedineniy Akn demi{ nauk
o=~ -"888R (Institute of Elemental-organic Cozpounds of the Academy

of Soiences, USSR) W
SUBMITTEDs July 9, 1959 ‘ ‘
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_ - , 8673
| T  8/020/60/134/006/018/031
C.1700 22091318 1312 "“‘*‘ BO16/B067
AUTHORS: Nesmeyanov, A. N., Academician, Negina, 0. V., and
Dudbovitekiy, V. A.
e N
TITLE Slov Dissociation of the Associates of the Alkoxyl and

Alkyl Derivatives of Metals in Solutions

pps 1363-1366- —— e

C_PERIODICALi -~ Doklady_Akademii- nluk:%ﬁti};rﬁ?j ;';Y,Ql s 134, Houo 64—

“PEXT:¢" In earlier papers (Refs: 1,2) the authoras descrided the slow dig~.— .. - =
integration of associates of the slkoxyl titaniumfderivatives in dilute M/

benzolic solutions. In the present investigation they obssrved that the
phenomenon occurs also in the solutions of organic compounds of other
metals. It was found that the degree of association in the alkoxyl
derivatives of tgn," zirconium? and sluminum/¢ryoscopically determinad
decreases vith time and that vithin some hours it becomes ecual to one.
Fig. 1 shovs the ourves of the variation with time in the molecular

weights of (n-c3370) 4Sn in benzolic solution with a concentration of

Card 1/3
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84473

Slow Disscoiation of the Associates of the s/020/60/134/006/018/031
Alkoxyl and Alkyl Derivativea of Metals BO16/B067
in Solutions

0.100 mol¥ (Curve 1) and an analogous curve (2) for (n~04390)42r (oon-

centration 0.161 mol¥). The production method of tetra-n.propoxy-ttn and
of tetra-n-butoxy-zirconium ?Roh. 4,5) and of other products used i
described. Pig. 2 gives the analogcus curves (1,2,3) for

(130-0439) 211062!!5 in bensolic solution {corsentration 0.099 mol%) and

for (n-05870)3A1 as vell as for (130-04390)511. The authors state that

at constant concentration and tewperature the dimer cf triethyl aluminum
in dilute benzolis solution slowly diesociates to the monomsr atage.
Fig. 3 shows a curve similar to those already obtained for (C?HS)BAI’

and Fig. 4 shovs & ocurve for (ﬁ:n‘ingo)l‘l‘r(f’)‘irnttrub'enzoiiw1oiution
as vell as (2) for (n-C}E,,O)‘ri in dioxane solution. Curve (3) i1-

lustrates the variation in the molecular weight of tetra-n.propoxy-
ti4anium dissolved in cyclohexane. There are 4 figures and 23 references:
7 Soviet, 7 U3, 2 Prench, 3 German, and 4 British,

Card 2/3
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8k573

Slov Dissociation of the Assooiates of the 8/020/60/134/006/018/031
Alkoxyl and Alkyl Derivatives of Metals BO16/B067
in Solutions

ASSOCIATION: ~ Institut elementoorganicheskikh soyedineniy Akadsmit
B T 11 011 o 838!“‘(Iﬁititu”ti‘bfflliiiﬁfilliqtmio Compounds of =

%hr&cadeuror&si’iﬁ'é’éi’?’USSB

SURMITTED; July 12, 1960
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20938
5/062/61/000/003/004/01
€ 1700 205, 1bY 3{17/£2oé /003/004/013
AUTHORS: Neameyanov, A. J., Nogina, 0. V., and Dubovitskiy, V. A.
TITLE: Synthesia of dialkoxy (arylexy) titanium oxides by ester

interchange- of di-n-propoxy-titanium oxide

PERIODICAL: Isvestiya Akadeomii nauk 8SSR. Otdeleniye khimicheskikh
nauk, no. 3, 1961, 437-441

PEXT: The authores outlined the possidbility of obtaining diaikoxy (aryloxy)
titanium oxides and bis(triethyl-siloxy)iitenium oxide by ester interchange
of the easily acceasible di-n-propoxy titanium oxide. (02350)2'1'10 and

(1-c,H,,0),T0, (n-CgH,50),710, (CgH0),T40, [(c235)331o]'r10, hitherto not

yet descrided, were prepared in this way. Diphenoxy titanium oxide was
also prepared in the form of its molesular compound with phenol. All
experiments were carried out with completely dry raw materials under
exclusion of atmospheric moisture. The ultrared spectra of these compounis
rere obtained on & double-beam UR-spectrophotometer. The spectra were
taken of solutiona of the substances in carbon disulfide and cardon tetra-

Card 1/3
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20938

: SR - 8/062/61/000/003/004/013
Synthesis of dialkoxy (aryloxy)... B117/B208

ohloride, as weli as of & pnt’o'in vaeelin oil. But no characteristio

frequencies were found in the raange of 600-1400 en" that could be
assigned to the TiewO dond. Also titanium oxide bis-acetylacetonate was
prepared dy reaction of di-n-propozy titanium oxide with acetylacetone.
This compound was prepared dy hydrolysis by A. Jamamoto, S. Kambara (see
below) who have assigned it a oyclic dimeric structure. Cryoscopic
determination of the molecular weight of titanium oxide bis-acetylacetonate
shcwed, contrary to this siatement, that this compound has obvioualy the
structure H,C /035

o 2 eme o=l

HCY

—addition to the Tia 0 double bond in titanium oxide bia-scatylacetonate -
gave no addition product dut dialkoxy titanium bis-acetylacetonate. Thus,
the reaction proceeded according to the formula

(053702)2T10 + sz(ong; — (°53

702)2!'1(03)2 + osx(oa)z,

Card 2/3
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' 3/067/61/boo/005/004/o1)
Synthesis of dislkoxy (aryloxy)... B117/B208

where R = 0235; n-cﬁ?. The authors thank L. A, Kazitsyna and G. A. Rudenko

of the Moskovakiy gosudarstvennyy universitet (Moscow State University)
for determining the IR spectra of di-n-propoxy titanium oxide samples.
N. A. Chumayevakiy is thanked for taking the IR spectra of the Temaining
compounds, whioh was done at the laboratorya akad. I. V. Obreizmovs
(Laboratory of Academician I. V. Obreimov) of the authora' association.
There are 5 figures and £ references: 5 Soviet-bloc and 3 non-Soviet- -

~7~dloc. The referance to the English-language publication reads as followss
A. Jamamcto, S. Kambara, J. Amer. Che=. Soo. 719, 4344, 1957.

ASSOCIATION: Institut elementoorganioheskikh soyedineniy Akademii nauk

SSSR (Institute of Elemental-crganic Compounds, Acadesy of
Sciences USSR)

SUBMITTED: January 8, 1960 X
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- ’: T e ';,,,,77 R V“‘W 3 _V'N'-”-VV"';:’ s o e 7- B : N vv”;:ﬂ'f‘,r ‘. N
R ‘”?f- s/osz 62/000/008/015/016
B101 /8180
ACUTHORS: Nesneyanov, AI . I Boginlp Q. Vo). Qnd D“bOVitDkiy ) V._&.__
S S 1) Ao Y T— ,,Emt; on_the titaniun - ci 10 entadienyl ring bond 1“ :
Cg 5&1(0c235)5 and (c5 5)2%8 0CO0CH, ), | B

PERIODICAL: Akademiya nauk SS9R. Irzvestiya. Otdeleniye khimicheskikh T
nauk, no. 8, 1962, 1481-1483 .

PEx?: Using the nothod of A. K‘ Phcher, G. \ulkinuon (J Inorg. and
Yusl. Chems 2, 149, (1956)) the ionic nature of the Ti bond in sandwich
compounds was checked by reaction with FeCly or Fe (II) ecetyl acetonate, 7
in argdn atmosphere, and tetrahydrofuran solvent at 65°C. Resultis:
(1) no ferrocena is formed from (C 55),r1c12, (csas) Ti(usﬂs),, csnsw1c15 \//

'M(OCH)CI .CB'H(OGB)GI or -

2 2 27572
5T 55 2 / 3/‘\\
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" . s/062/62/000/008/013/016
Data on the titaniuvm - ... B101/B180

77 " (synthesized for the first time, report printing). Ez g ferrocene is o
: formed from csxs'ri(oczss)3 -n°,3¢535>sr* ococas)z. 3) the ionio nature
of the bond in gsasm(oczns)} and (0535)2r1(ococ35)2 was further

demonatrated by the ease with which these oompounds hydrolyze in the pre-
sence of water at 60-80°C. (4) The compound 0585‘1'1(00235)201 was :

synthesized for the first time by reaction between 3350001 and i
°555T1(°°235)3' bep. 113-114"0/0.5 oa Hg, n;‘;o 1.5812, di° 1.2253. There
are 2 tables.

ASSQCIATION: Institud olenonéoorganichenkikh soyedineniy Akademii nauk

83SR (Inetitute of Elemental Orgsnic Cempounds of the
Adadeny of Seiences UsaRr)

SUBMITTED: February 17, 1962
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NESMKYANOY, A, N,; NOGINA, O, V,j DUBOVITSKIY, V, A,

Alkylation of bis-(eyclopentadienyl) titanium dichlcride bty
means of acetyl chloride. Isv, AN SSSR Otd, khim. nauk no,12:
2254-2255 B 62, (MIRA 16:1)

1, Inatitut elemsntoorganicheskikh soyedineniy AN 3SR,

(Titanium eompounds) (Acetyl chloride)
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RESMEYANOY, A,N.; NOGINA, 0.V.; SURIKOVA, T.P.; DUBOVITXIT, V.A,

Prelirinary report on the alkylation of bis(oyclopentadienyl)titanium
dichloride is erroneous. Izv, AN S3SR. Ser.khim, no.9:1699 S

1. Institut elememtoorgamicheskikh soyodimenly AN SSSR,
(Titanium compounds) (Cyolopentadiene)
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DVORYANTSEVA, 0.0.j SHEYNIER, Yu.N,; NESMEYANOV, A.F., akademtk; NOGIRA, 0.%.3
LAZAREVA, N.A.s DUBOVITSKIY, V.A.
“MW

Infrared spectra of some cyclopentadienyl compounds of titanium,
Dokl., AN SSSR 161 nc.31603-606 Hr Y65, (HIM 183‘)

1, Institut elementcorganicheskikh soyedineniy AN SSSR 1 Institut
khini{ prircdnykh soyedineniy AN 8SSR.
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NESMEYANOV, A.N., akmdamik; DUBGVITSKIY, V,A.; NOGINA, O.V.; BOCHKAREV, V.N.

N

Mass spectra of some mcnocyclopentadisnyl derivatives of titanium,
Dokl, AN SSER 165 no,11125-126 N 165,
(MIRA 18:10)

1, Institut elementoorganicreskikh soysdineniy AN SSSR 1 Institut
khinmii prirodnykh soyedineniy AN SSSR.
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f An increase in the wall surface area of the reaction vessel by insertion of capilleries .
into the reaction chamber increased the initial pressure rise at a rate incressingwith|. .-
tize (see Fig. 1). The maximum pressure rise rate for all three isomers occured at
30-50% decomposition, at vhich point the degree of autoacceleration (defined as the
ratio maximum rate/initial rateyovu 5—6. The total amount of gas formed on deoomooiJ '
tion was 3.2 mol for the ortho isomer and about 3 mol for the meta and para iscmers per]
| mol_dinitrobenzene, An_jincresse in the dinitrobenszene vapor concentration within the  |.
range 50—800 mm Hg increased the initial and the maximum rate substantially and caueed)|  °
the p(t) azve tommn. gaturatiog c‘h‘l.ucf.er kceFig.1l). However, the role of the wall :
''reaction in the absence of capillaries apparently was not so great as to markedly
change the homogeneous decomposition kinetics. Thus a 10--20-fold increase in the
wall surface areca caused only & 4—6-fold incresse in the initial decomposition

rate of the ortho snd para isomers. The effect of terperature on the initial
decomposition rate of the three igomers was studied under conditions which virtually

. exclude reaction at the wall. The closeness of the activation energies found “or

the three {scmers suggested that their decomposition mechanism is the same; it .
apparently conaists of the rupture of the C-X0; bond. ' The initial decomposition rate
at 350C of the ortho isomer ves 6-——T times &3 high as that of the m=ta and .pars
isomers, vhich decompose at almost the same rate. The corresponding preexponential
factor 1in the Arrheniuse equation vere 10!"5,@ 1003+0 gpna 1013.5 cec"l, respectively
The paper vas presented by Academicien K, N, Semenov, T Jen 66, Orig. art.

has: 4 figures snd 1 table,  [WA-68]
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;f?ig. 1 . Effect of concentration on the gas phase)
" i decomposition of o-dinitrobenzene at 3L40C
.‘a = Gas evolution versus time; b - ges

Yevolution rate versus time; c - initial reaction
. rate versus initial concentration, Nuzmbers on.
‘curves indicate initial pressure in mm Hg, In the

!.J/F;’ . ':"ex:periment indicated with symbol (X) wall surface:
. |area vas incressed 10—20-fold by insertion of

150 546 nu i ‘(caplliaries -0 . -
"'-O- /' N
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